Structural correlates of a regulatory idiotope.
The A48RI expressed on the ABPC48 and UPC10 beta 2----6 fructosan-binding myeloma proteins is a conformational antigenic determinant encoded by V genes deriving from the VHX24 and VK10 families. In the preimmune repertoire the clones using VHX24 genes rarely express A48 idiotopes, clearly demonstrating that this regulatory idiotope is a minor or silent idiotope. Furthermore, these same VHX24-utilizing preimmune clones are frequently associated with the VK1 gene family which is highly represented in the neonatal and adult repertoires. The clonal expansion occurring subsequent to neonatal injection of minute amounts of anti-Id antibodies leads to selective expansion of A48Id+ clones associated with class switching. Few somatic mutations are observed in preimmune clones, or in those expanded by anti-Id antibodies. The fact that few mutations were observed in the IgG1 clones obtained from animals injected with anti-A48Id antibodies after birth indicates that, in contrast to antigen-induced class-switching, the anti-Id-induced switching is not associated with a highly active mutational process. In contrast to the preimmune clones, or those expanded by anti-Id (in the absence of antigenic stimulation) in which VHX24 is associated with VK regions deriving from various gene families, the clones expanded by anti-Id and fructan resemble A48 by using VHX24 and VK10 genes. Few apparent mutations were also observed in these IgM or IgG3 clones expressing A48 idiotopes. The A48 RI can be expressed on clones producing antibodies specific for various self and foreign antigens, and encoded by V genes deriving from various VH and VK families. These results indicate that key contacting residues bearing A48 conformational idiotypic determinants can be made up by various VH-VK combinations. A comparison of the VH and VL sequences of A48 RI+ mAbs showed that many of the observed somatic mutations could be correlated to decreased IDA10 binding. This comparison allowed identification of specific idiotope-determining regions of VH and VK which could represent contacting residues with anti-idiotypic antibodies. The contributions of these regions to the expression of the A48Id was tested by generating a transfectoma antibody expressing the rearranged VHJ558 gene of the ricin 45 hybridoma and the VK10-Ars-a gene of the 36-65 hybridoma. This transfectoma antibody expresses the idiotope recognized by IDA10 and confirms the conformational nature of this idiotope. There are three amino acid residues shared by VHX24 and VHJ558 antibodies expressing the A48 RI which are important for its expression.(ABSTRACT TRUNCATED AT 400 WORDS)